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Statement of Critical Regional or State Water Problem

Most hydrology textbooks and reference manuals show runoff coefficients, such asthe

‘C vauefor the Rationd Equation or the Curve Number (CN), increasing as watershed
dopesincrease. Recent observations and preliminary data from small watersheds being
monitored by the PI’s exhibit the opposite relationship. We recently observed that aflat,

8 acre watershed produced quicker and more runoff than a steep, 41 acre watershed (See
Figure 2 below). An 18 acre watershed with aflat, frequently saturated area near the

outlet produced an intermediate amount of runoff. The observed phenomena are thought

to be due to position of the watershed in the landscape, land- use/land-cover, and different
sengitivities to antecedent moisture conditions. We dso hypothesize that there are a

variety of runoff mechanisms at work. In the flat watersheds near hilltops, risng water

tables result in saturated source runoff, while mostly shallow subsurface flow occursin

the steeper watersheds.

A number of medium-to-large sized watersheds (4 square miles and larger) have been
monitored for years by the U.S. Geologicd Survey in Connecticut. However, there is a
lack of ranfdl—unoff data for very smdl watersheds for determination of runoff
coefficients for the prediction of hydrologic impacts associated with land use changes.
Vaues of coefficients currently used in the date were developed on mostly urbanized or
agriculturd fidds in other parts of the country where the Hortonian runoff mechanism
dominates. However, there are limited data avalable to assess the importance of the
postion of the water table and the ground water—surface water interactions which are
critica in Connecticut upland hydrology. Better rainfdl—unoff data, including the roles
of landscape postion and land use, are needed by date (eg. CT DEP and DOT) and
federal agencies (USGS, NRCS), consultants and researchers for assessing runoff
potentid of projects, for the vaidation and caibration of models, and for testing different
runoff theories. Furthermore, the USGS datewide regresson equations are not gpplicable
for headland watersheds smaller than 1 square mile.

Statement of Results or Benefits

The results of the proposed research will enhance the understanding of the ground water—
surface water interactions as related to runoff in upland aress typica of Southern New



England. The importance of landscape postion, land use and watershed characterigtics
can be better assessed. In particular, the relationship of the water table level and resultant
extent of saturated source areas (SSA's) will be compared with runoff rates to develop
new predictive methods based on topography, geology, and hydrometeorology.

The results should directly benefit engineersin better design of hydraulic Sructures. The
results will also assst locd, state and federd agenciesin the andlysis and review of
hydrologic impacts of development projects. The ability to predict the spatio-tempord
variability of SSA'sin the landscape will provide opportunities to evaluate existing
modds and aid in the calibration of new modes. Predictions of the extent of SSA’sare
aso useful to assess water quaity impacts for different landuses and management
schemes such asfertilizer gpplications, buffer zones, and land devel opment.



